Our ability to study complex structures in a scanning transmission electron microscope (STEM) is not only limited by the smallest possible probe-size that can be formed in the objective lens system, but also by the specimen and scanning-system instabilities, as well as environmental factors such as thermal stability and electro-magnetic fields. When the BNL-JEM2200FS, equipped with a CEOS STEM-corrector [1] was installed in 2005, particular attention was paid to minimize the instrument's electronic instabilities, reduce the ambient electro-magnetic field, and decrease the airflow across the column.
shows two Z-contrast images of Si (110) taken before and after modifying the roomenvironment, as well as the microscope's scanning system. The Si-dumbbells in Fig. 1a are not resolved and large sinusoidal distortions of the atomic columns are visible. One application of atomic-resolution Z-contrast imaging is shown in Fig. 2 . Here, five monolayers of SrTiO 3 (001) can be seen on As-terminated GaAs (110). Such a structure is of particular interest to the semiconductor industry due to its potential application as a novel high-κ dielectric/ semiconductor interface that could provide a thermodynamically and electrically stable alternative to current silica-based technologies. Fig. 2a shows that the hetero-interface is atomically flat and no significant diffusion between the film and the substrate is visible. The image does not show any obvious surface reconstruction of the support (Fig 2 c and d show models of the energetically favorable reconstructions in As-terminated GaAs, β and β2), but rather a flat interface with SrTiO 3 film. A simple model of the interfacial atomic structure based on the Z-contrast is shown in Figure  2b . While the SrTiO 3 film appeas to be highly oxygen deficient, Fermi-level remains unpinned at the interface after a Ti-prelayer deposition. [3] The potential effect of O-vacancies on the As-dimer formation and the interfacial density of states will be shown by atomic-column resolved EELS in combination with density-functional theory calculations. 
